Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF' JAPAN 



(11 publication number : 2001-059565 
(43)Date of publication of application : 06.03.2001 



1 

(51)IntCI 




F16H 55/06 
C21D 9/32 
C22C 38/00 
C22C 38/18 
C22C 38/60 




1 "■• ■ . . . 

(21 Application number : 


11-232642 


(71)Applicant 


: NIPPON STEEL CORP 








TOYOTA MOTOR CORP 


(22)Date of filing: 


19.08.1999 


(72)Inventor : 


TODA MASAHIRO 








ITO SEIJI 


r - — — _ _ _ _ 






KANISAWA HIDEO 



(54) GEAR EXCELLENT IN CONTACT FATIGUE LIFE STRENGTH AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance a pitching fatigue life in order to cope with an increased load surface 
pressure which becomes higher as automobile components becomes smaller, or as the output power becomes 
higher. 

SOLUTION: A gear is made of a material containing, by a weight percent, 0.1 to 0.3% of C, 0.01 to 0.5% of Si, 0.3 
to 1.5% of Mn, 0.01 to 0.06% of S, 0.03 to 1.5% of Cr and the remainder of Fe and impurities, and the shape of 
MnS has a maximum ratio (L/D) between the major diameter length L and the minor diameter length D, which is 
not more than 7 or having a maximum length of not more than 12 ^m, an incomplete quenching layer in the skin 
layer part having a thickness of not more than 12 |im. A $ value which is obtained by dividing a half power band 
width of X-ray diffraction at the outer surface, with a half power band width after the steel there is annealing, 
so as to be non-dimensioned, is not less than 1.65, and this p value and the surface roughness Rmax (unit: \xm) 
satisfy P'<2.23+0.8561n (Rmax). Further, the residual austenite is in a range of 2 to 10%. 
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(57) [£*>] 

nun #*(i*3v^x. sifiAffl/jxatifl:, m 

mm%X\ C:0. 1 ~0.3X, Si :0. 01 ~0. 
5X, Mn:0. 3~1. 5X. S : 0. 01 — 0. 06% , Cr:0. 3~1. 5X, 

iz, MnS ©J§Mfc#, ^-cDftgfi^Li®SSSD<7)ft± 
Jt(L/D) T?7«TT»4*V fcb<«, ^©**fi£T 

t5, SE/S' £«ffiffi£Rmax »ffium) #0' ^2. 23+ 
0.8561n (Rmax I^ISL, SIS*- ^x+'f 
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m$.mn mm%r axrmo , c : o. i~ 

0. 3%. Si : 0. 01~0. 5%. Mn : 0. 3 — 

1. 5%, S : 0. 01~0. 06%, fcitf, C 

r : 0. 3-1. 5%. ^fl, 38«F e*«kt^F?I 
iB^iifc&frS&Sti&K:, MnSOfW, ^©fig 
SSL £Mgfi£D©ft*Jt (L/D) 
?J\ t>L<«, ^Ci^fiSt 1 2 #m£TFT*0, * 
ISro'F^iiAni^ 1 5 m mHTTfc 15 , SffiT© 
XJ»llSr*tfBt-to»|iB«lttaoi|sgiSi?l»bT*t^ 
*U. 6 5RJtT, ^/3' taiS 

ISRaaiWfttfm) #/3' ^2. 2 3 + 0. 8 5 6 1 
n (Rmax ) SiSL, SB*— Xr-^-f 

2-1 OXT*S^t*»«fr*S5»«»*f^3MCt: 

[M#B2] «H2*®C*tt*£EIBaej6**«2 5kg 

[f»*JS3] iMBJfcfl-fijSfciS^T, Mo: 
0. 2~1. 0%, Ni : 0. 2~1. 0%. ©1«£ 
fctt 2 i i S«r* 1 SfcfJ 2 

[»*5l4] j»BSrit»««^*^T, SSfc, V : 
0. 0 5 — 0. 3%, Ti : 0. 01~0. 2%, N 
b : 0. 0 2-0. 2%, ©lltta216l±m 

[W*W5] frgBj£#fflf£K:43lAT, $5>{r, Ca: 
0. 001~0. 01%, Te : 0. 0 0 1 — 0. 01 
%, Mg : 0. 001-0. 0 1%, Z r : 0. 005 

~o. 1%, (Dim$.fz\z2m&.-k*<3G-rz>zt&& 

1, 2. 3Sfc«4fE«©&te&#^ft 
[ffl*S6] tt^l. 2. 3. 4£fctt51E*©» 

mmmxn • «§m l l < \tm^mxn -muLo 

Jfa$©*S&£&Attlf £ 1 5 umSKTLL, ^©&, -> 

<0. 3mmAT, ^F^iiAni^ 
2-1 5 Aim©«-&«Ah^0. 3 mm AT, fT5£<£ 

ft, 

[0 0 0 1 ] 

[fgHJ©Kt-5f£«#if] glMMsitflfP 
5&©-e&5. 
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[0 0 0 2] 

S»;*©S«^^-e(i. *MM©g» 
fb©fcfe, X©/hSWb^, x>v>©i«m^ft 

t± i; s t y ^ > ifmmzM-r z> mtna ft±&&m s n 

[0 0 0 3] Mtttftt&ftMKdlRji. -WH'jsn 

io >t&, »H£«<-a-*fc«>. sftttAn • nsb-?>, a 

JSa*lT«ii3ft-Clr>*. **©*7cT©fttf«^tr^> 
I^Tte. ->a y Y¥--ytfmz&-DTti5-T2>Emj% 

"B*««^#aftX*C», 5 5#5 2 0*t3 
0 341 (1 9 8 9) " C«frSnT«f»T, L^fc, H 

[0 0 0 4] L#>U t°->^>^^-{ro^T«, •?-© 

20 ftTtr**. « Atf, 1-264727 ^^ffifC 

#W¥3 - 1 0 7 4 1 8^«{Clfi, ->a h t"-~ > 
^ Sc J; D #ffi© fcf ^ > A o TfST-T * £ © 

[0005] \dy^>#&%&inz&nft&mmm^ 

"#SS44i3§3 9~4 8I (1 9 9 5*P) " K* 
£\Zt2.Z>. 

[0 0 0 6] ^©Jz^tr, «HW«fSTK*5*»*©tf 
[0 0 0 7] 

7>xs -y->3 >^©ggiiieM?si3ffiffl-r«)«*T*o 

x, $ec. #ffiT©e^5 1 >^*^«*l^±-a-LJ6 
bo [0 0 0 8] 
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tzo ^(DjzZf<^Mtf.tf£>mg>m-? 
& e v r y v&mmt&mT & % □ - ^ - t° y ? > ^gais 

[0 0 0 9] ±fESM$CDjlCHtt, -> 3 y bfyX h^v 

mz<&mxt)mt;n, mmm{k?z>rztbT$>z>&. m 
mz^<o\dy^> vm^itf fa±-rz>wmu, -ok: at, 

m-^m^mmz^iom^n, tf->^>^» 
4^fii$ij$n?.^e»Ta&i9> — -Dftiziz, mmz£<o& 

[ooio] ^^t. mmmxnwz^a y he--> 
[ooii] s^tc, *mnmziz. ^^j&Ana^ 

jft i & o T t? y > 58 £ f 5 C t * t> j| t» ffl b fc . 

t>%* MnS©M#^|6jije^lfr3SMLTti-5*^, 

^TfS&^LT, Mn S £1&9i£<DlBHz&1Ufi?it, 

[0 0 12] Mn SWM^^rftJSiJ-r-S^tf'J: 

OMn S*T©JS;&lfc'f»£ffi«-f Sut^Tf, ^-©^ 

tz<D-C$>Z>* ^±Wti50, #fglE#£>tt, ®*5cfttf 
[0 0 13] #f€93#£tt, ^^ftAtlld^ 
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4 

(1) S»S6T (WT^i;) , C : 0. 1-0. 3 96, 
S i : 0. 01~0. 5 96, Mn : 0. 3~1. 5%, 
S:0. 0 1~0. 0 6 96, &<fctf, C r : 0. 3~ 
1. 5%, Sr^fTU 3S«Fe*J«kt^liril!^««*»6 

*£DCDg*Jt (L/D) T7£tTT?***V t>L< 
io IS. 1 2 (tmOTt*D, *MtB©*^ 

tiAni#15itmOTTJ6 0, mffiT<DXm®ffi¥ 

/3' 7&U. 6 5JW±T*, fro, ^0* £^®fi£Rmax 
(i&{£Mm) at/3' £2. 23 + 0. 8 5 6 In (Rmax 
) *»JEU £<=>(:, 58®*-Xrtl'W52~io 

96-e&& c t zftmt'tzmMmmmtii&mz&tifzm 

(2) W«aMC*»t*£EI839iej«:A*«2 5kgf/mm2 H 
±T**r.t*»«t-r*8(HB (1) fB*©»M^« 

20 tit&miz&nrzmig.. 

(3) tfnEritfl-ffijfcfciSHT, Mo : 0. 2~ 
1. 0%. Ni : 0. 2~1. 0%. ©l«3:;t«2« 

^wr-5^t*#®<t-r5WiH (i) sta (2) ta 
m<nmmmm$i&mz&n?zM&. 

(4) WIB^ffl^fr^HT. V: 0. 0 5~ 
0. 3 96, T i : 0. 01~0. 2%, Nb : 0. 02 
~0. 2%, <D\m$Ltz\Z2mVA±.*^-?Z>Z.t$:¥f 
*fT*lWaB (1) , (2) Sfcfct (3) I3«<75S«Jg 

30 (5) mtZf%ft®.mz£i\,*T. $5>(r, Ca : 0. 0 0 
1~0. 01%, Te : 0. 001~0. 0 1 96, M 
g : 0. 001~0. 0196, Zr:0. 0 0 5 — 0. 

196, oiasfcfa2a£t±*^-r*^t*««tf 

«f»C (1) , (2) , (3) SActt (4) IB*©SM 

(6) me (i) , (2) , o) , (4) s^tt 

io MbHiO, ^iAtliS 1 5 tfmHTiL, ^<D 

Ah h) <0. 3mmAT, ^^Atl 

■«52~15/im©i^|JAh^0. 3 mm AT, 5 

[ooi4] iviTi/^^^snAnsttt, a 



«gg 2001 -59565 (P2001-59565A) 



5 

i$rB£EPMAHJ:oTl 0 0 0«l:JS*l/TC ttc^ 
[0015] 

immanmomm] ut\z. *3%w*mm\zmwr 

«*««-r*fc»tssini'r *7c*t*4*j. o. ix* 
o. 3%&mz.TWiljairzt. Btt^fiTts© 

T% ^©^WSSrO. 1%~0. 3XiLfc. 

[0 0 16] Sill «PK^^K»»tbTffl^*7C* 
TftO. 0. 0 1 %JU±©^;oi]jWBTft5, L#>U 

IS, ffltf*#*H4£48Tti:U«>5&£, «B*ffliPS©#1± 

d. o. 3xa±©«jn<«iei.BTS&s. l#>u 1. 5 

fcD. «^D^©^BijtnXK@S&<&3©T\ ±IB* 
1. 5%tlfc. 

[0 0 17] Stt, «B"Jtt*K»4©{:jB.R^7c*T?* 

«o «*gPp a a ©«jfi{r*5^T«. «jBTaj«»anfc 

vx-/\°-^ K) If ©«i» o JnX 

^©ft^OJDX, WIMK:&B&»HiJtt©fa±fc#a&^ 
SltTftO. 0. 0 1 X£H±*inrt-*#B>jt**. 

U 0. 0 6*S8A.T8siirrs<i:, JgifiP#©ttIX|5Blf 

Ofi*ta§Mn S fcO. *»**©fiTf: 

o&*t-5©T, ±EB£0. 0 6XtLfe. 

[0 0 18] Crli, ^Att©ffi> «MWtt B g^ffi«-T 
SfcJ&K&B&TEilfTftO. 0. 3 %&±©i&Dn#i&g 

rft-5. LfrU ^©7t^fe l . 5 %^M?^xmia-t^> 

»]iqXfcjgS&<&5©T, ±RB*1. 5«tLt. & 
[0 0 19] **ffi;BI$K*^£«AftB*«*«-$-*£ 
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[0 0 2 0] »«ltfi5^1Ani*5I< 
T*>, MnS©#*IH»*fT-5££K.k>3, k°-^^>^ 

<fct>. fib. *7G©fttf*#|Rj±©fc4&fcfr 5->3 y h 

mm < ta% i, tf-- > yft£«jjn*s(#!a 

[0 0 2 1] ^iiAni^ffS$t5l;H 

mAtim&mn? %£5\z, ->a^ htf-->^©* 
sunt a * * & » a as, ^fiAtii I- msisss 

20 2 5kgf/mm2 £t±#gTft*. ffiB»SJS*>W*^K 
[0 0 2 2] ±j$©=fc5t^ ^£*£An« £flfeft$-fr 

tZo 

so [0 0 2 3] JS* «tl. 6 5K±t^Ut. 

«l/<fc*<!:3SffiaaRiiax *>, /3 ' 

Dnxr>-r**«AD-r^f*i» #tt©ilSi:Dife# 

^i&)±l^^. ^tiAniA5i^«^tt, 

[0 024]foX /3* fctt±IB#*0, Rmax t 
/3 ' ©M^fl&^T, 13' ^2. 23 + 0. 8 5 6 In 
40 (Rmax) T?»4CtjJJ£igT»5. ^©iSte, SBEf 

a p - 5 - tr y j- > ^Kifctis v»t# < (Dmm^m o ig 

mffifttirlz£io$tsb}z>b<DT$>Z>. S^l:, SSt-x 

h©»©Xffi^ 1 0 Xtl/fc. X3 7 

SS^-XtW h©»©T^^2%tL 
so fe„ fcis, 38«©«ll8itt-7;Ux>-9--f hM^Tft^„ 
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to o 2 5] mmmmhx^±m\nmf>m<t3i^ 

mmmzntz&m&mnz>j:?\z'? ^z.t\ ^<d 
mmmu jn^MnscMtt^f^ ^*f% torn 
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M»#tCMn Sl«#tf, firHTBMKfr&S, MnS#. 

£, MnS£M&it<DMmtfi±C\Z<<?3.Q, My=}-> 
[0 0 2 6] fcT, MnSCfitfiSLtlfftS© 
L/D>7T-&3£^©^»7^Vh$v><DT\ L/D^7 

5I#LfcMnST$0, L/D©¥i%tt*«/hS<Tt) 
[0 0 2 7] L/D#**<Tt>, MnSBP5 

ibzvn\z\d.y : ?>tr<Dm&\zts.Q\z<\ l ^ -tn*, m 

TtLfc. cnH, ±Efi£*«l 2 /itn^ii^t, M 
n S©«*JtL/D*V>< £>/h£< Ltfe, ftll2« 
m*iA.5MnSH tf -y > ^fi^ ft £ r>J«gtt#it5 

[0 0 2 8] fit, *5SWt*liTtt, ^MmZTjkT 

ffifljTf & 2 0 0 ~ 5 0 0 fg©tt«¥*W» iK) 2 0 0 
IfflMnSI^TfilLi, $SSD*iB!lj£bT. L/ 
D©«*Jt, 43<fctf. **fi;S«rj£«Lfc. ftfc, Mn 
Stt, Ca, Te, Zr. Mgfmt 3fc©fc^tJ 

[0 0 2 9] ZZ\X\ *¥£W\Z, 2t>izmi}U~?Z>f&,ft7i. 

o*5«tiXN i tiii(D7tm&&mtzfoCTmm-rz. 

MolJO. 2 %&.±mtati. bfrb, 1. 0%£i8*_ 
TfiftlbTfcu *©»*ttffifcbT«SH4*«&'5j&> 

[0 0 3 0] Ni fejStAntt|Sj±©fc», 0. 2%R± 
a&ftlf*;:4:##*bH. b^U 1. 0%^ixTS 



ttrra -t©««{bJ»**»sttt, va 

0. 0 5%£U:> T i 0:0. 0 1 %jyjt. Nb 
ao. 0 2%W±Oil)DA^gtJbli, b#>U V£ 
0. 3%SiAT, TiJO. 2%^T, £fc> N 
b£0. 2*&8AT8sinbT&±B»JIH;J:«Srr*J6» 
6., VteO. 05~0. 3%, TiHO. 01~0. 2 
io %, NblJO. 0 2 — 0. 2%tlL 

[0 0 3 1] MnSOflBPnfcfc. Ca, T 
e, Mg, Z r0 1iifctt2lH±mS*i^ 
Ca43«tWtTe«, 0. 0 0 1 %£U:, Z r tt, 

0. 0 0 5%£k±.mtia~?Z>Z.ti>W£L^. Ca 
&J:tfTett, O. 0 1%$Ixt, Zrtt. 

o. i %&MXTmMVTb^<DwmM'®%>m*m%iir 

•5©T, Ca&itfTettO. 00 1~0. 0 1%. 3: 
&, ZrlJO. 0 0 5~0. lXtUc. 
[0 0 3 2] MgH MnS^fWgEft^SrWff^- 
20 $HR3tf*8&*£!W*a«, 0. 0 0U*«T1i M 
nS*J&— »fia-a:Sja»tt/hS<, Sfc, O. 0 1% 

H, 0. 0 0 1~0. OlXtl/ft. fk«fc, #3i!93© 
[0 0 3 3] Mn S©B##MlfflSnfcBf5£©IP!#fc* 

30 u, c rm<Dmxn^±7tm\tm^tt£*). mxn 
&ft±?cm£LT%mz®frtz^tzisb&.ntemttt.z> z\ 

;i©8t$MMI;*«tt*fc©, *^«^®a 

[0 0 3 4] fit. #7C*#fttt©fiJ:©fc 

■yh^x bttizwgtmmimw&fttinzo b^u 
40 tya^ Y-mzmm?7y?i)m±?zmvT\z-y?-> 

[0 0 3 5] Lfc*bt, BfJE©£E«»S«**«ttflP 
lM"**tt#f*fc«>Ktt. ^f«©S®^b®aSrfT 
■3&fij&«»*#«. ^3>ftAni*5 2MmiO*^i^ 
tt, 7->Mh (WT : Ah) TAh< 0 . 3mmA 
©va y h K— — >^-C3&l»tajJ(l^5y^*«5fi*bT 

•cRO^^«EAn)B*«l»<3a:*fc», Ah^O. 3m 

so Z>r*#-^t'«tO^^AnS^)!S<fc;b^^. 



ft 53 2001-59565 (P2 00 1 - 59565 A) 



(6) 



CO 0 3 6] 

U %.\Z, ftVk&te. #8fKMLTfiS7 Omm (JE3S 
it 5 0) (DflW&mmV. £t>\Z, ifig3 2mmG9*L# 

^izmvtco m^x. &EEmtt&9 2 sttit^ei 

6mm, ^2 8mm<Dflf§S^£W^3/ha — 7— Btt&Jt * 



*&i?f$.Vfz. Omm®A#$, tll3 0 

mm. !@2 5mm©ffiM£'\®jiL;'c&, 9 2 5t;T$&€- 
&"bl-$2l3U 1 3 Omm, |gl 8mm®^n-7 

[0 0 3 7] 
[SI] 



4< 

"g 


£ -2 




cad 


CO 

CM 


co 


CM 


CO 


CO 


OO 

cri 


CT5 


oo 


LO 

CO 


11.4 


CJ5 


12.3 


03 

O-* 


10.8 


57.6 


CO 

CO 
CM 


T 

oo 

LO 


LO 

CM 
CM 


cc 


oo 


11. 1 




CO 


OO 

iri 


05 
CO 


t— 


t— 
CD 


CD 


fr- 
CO 


CO 
CD 


oo 
LiO 


CO* 


oo 

CD 


CM 

06 


L — 
CD 


CO 


LO 


CO 


CO 


LO 

CO 
CM 


oo 

CO 


CO 
CO 


LO 

* 


CM 
CM 


CO* 




SB 


M 




.jlo 

TO 




aI2> 

n^< 


sk 






* 


s< 


1 






JO 


m 




I 


1 


m 


its 
m 


1 






CO 
CM 


oo 

CM 


c5 


CO 


co 


CM 


o 

CM 




CO 


oo 

CO 


oo 


CM 


CO 
CM 


C3 

—4 


CO 

CM 


co 


eS 


CM 
CM 


oo 


CM 


CO 
CM 


CM 


CO 




IB 

**I2 


1 


1 


1 


1 


1 


1 


1 


i 


[ 


1 


CO 

> 


CO* 


lO 

CO* 
_o 


V : 0. ID 
Nb:0.(H 


1 


1 


1 


1 


1 


CO 
r=* 


I 


1 


1 


i— 


1 


1 


1 


1 


1 


LO 
LO 
CO 

CD 


cz> 

CO 

co 
o 


i 


1 


1 


I 


1 


i 


1 


1 


1 


1 


I 


1 


CM 
CO 
CO 

CD 


I 


1 


CO 
CO 




1 


1 


1 


CO 

co 
co 

CO* 


1 


1 


1 


i 


I 


1 


J 


s 

CD 
CO 


1 


I 


1 


I 


1 


1 


1 


1 


S 

s 


1 


1 


e— 


| 


CO 

g 
co 


1 
co 


| 


1 


1 


1 


CO 
CD 
CO 

CO 


CO 
CO 

cs 

CO 


CO 
CO 
CZi 


CO 
CD 
CO 

o 


1 


CO 
CO 
CO 

<=> 


CO 
CD 
CD 


CO 
CO 

c=> 
c> 


s 

CD 
G> 


1 


I 
1 


1 
1 


1 

1 


1 


1 


1 


c_> 


CO 

co 


<co 

CD 


1 




CO 
CO 

co 


1 


1 


CO 
o 


CM 
C3 
e=> 

CO 


CO 
CO 

o 


I 


1 


1 


1 


co 
CO 
CO 

CD 


CD 

8 

CD 


1 


CD 
CD 
CO 
CO 

CO 


1 


1 


J 




1 




1 


1 


1 


1 


1 


1 


1 


1 


f 


CO 

o 


I 


1 


1 


1 




t 


I 


1 


1 


1 


1 


t 


1 


s 


1 


1 


1 


1 


1 


1 


1 


1 


CM 
CO 


1 


I 


1 


1 


1 


1 


O 
CO 

o 


1 


1 


<o 

CM 
CO 


1 


1 


1 


1 


c_l 


s . 


s 




Cfc 
O 


OO 
CO 


uo 
o 


CO 
CO 


CO* 


CM 




OS 

<o 


CO 

o 


CM 


CM 

m 


CM 


oo 


CO 


CO 
CO 


CO 
CO 


to 

CM 


LO 
CO 


CD 
CO 


CO 




CO 

o 

co 


CO 

co 

C3 


(UTJ 

s 


co 

CD 


CO 

co 
o* 


CO 
LO 

cz> 
CD 


IT) 
CM 
CO 

O 


Cvj 

co 
CD 


CM 
CO 
CO 


LO 
CO 
CD 


CM 
CO 
CD 


CM 
CO 
CD 


■<* 

CO 


CO 
CO 

o 


CD 
CO 


to 

CO 
CD 


lO 
CO 
CO* 


CO 
CO 
CO' 


CM 
CM 
CO 

CO* 


CM 
Csj 
CZ> 

CO 


CO 
CO 


CM 
CO 
CO 

CO 


s 

CO 




CD* 


G> 
t— 

CD 


ITS 

d 


UO 

o 




CO 

o 


s 

o 


s 

CD* 


CO 


LO 
O- 

CO* 


CO" 


CM 
OO 

CD* 


CM 
CO 


<o 

CO 


CO* 


o 

CM 


LO 

co' 


CM 
CO* 


oo 

CO" 


CD 


OO 
I— 

CD* 


CO 


oo 
CO 


to 


OO 

CM 

co* 


CD 


CM 
CM 


g 

co* 


CM 

co 

CD 


OO 

CM 

co 


LO 
CM 

CD 


CO 

o 


CO 
CO 

CO 


CM 
O 


OO 

o 


CM 
CD 


-^f 

CM 
CD 


oo 
CO 

CD 


CM 
CM 

CD* 


CM 
CO 

CD 


OO 
CM 

CD 


CM 
CO 


CO 
CO 

CD 


CM 
CD* 


LO 
CM 

CD 


oo 

CM 
CD 


CM 
CD 




co 

CM 
CD* 


C» 

co 


o 

CM 

a 


CM 
CD 


CO 
CD 


o 

CM 

co* 


CO 
CM 

CO 


CO 
CO* 


o 

CM 


CM 
CM 

CO 


CO 


cr> 
CD 


s 

CO 


CD 


CM 
CM 

CO 


CO 

CM 

CD 


8 

CO 


CO* 


CM 
CO 


CO 


CM 
CM 

CO 


CM 

CO" 


CO 
CM 

CD 




JK ^ 


±5 is2 S 


m w 


< 


CD 


U 


a 


W 




CO 














2 


O 


a. 


a 


PC 


CO 




£3 


> 





[0 0 3 8] fru-7-tS.&K£±n-7-&, 

^fBSfT, 9 3 otx 5P#raun^i 3 ox:mmx 
i 8 o t: x i wiitciftT, mfomxti • m 

m&k&imw (93otx5 mmbum^ipft;-^ 84ot 



50 



i 8 o*cx n^mcDttgusfrofc. mmttfiztkc 
m.&§sn : f-mwLm&m^x 2 o o ofgT««Lxaij^L 



$5632001-59565 (P2001 -59565A) 



11 

«. itgO. 3~0. SmmCllItJfflU, Ah = 0. 
1~1. 5mmAO^#Tff ofe. 
[0 0 3 9] «-/ha-5-tt*M-©*ffi3Sa«*. 3MK 

8 5 otx imm&ft'&i ox:/mm-?6 o 

©H£ft lOOOrpm, f^0^40 XT, fflmMlZ 

\tt-h-??-y>?m-t'()v , e:mi>\ mm® 8 ccTfTo 

fc. a-^— e>>^>^a»TCDS>£ffiJE«. 3 0 0kg 
f/mm2 T, 'bn— ; ?—tf,mK\z5&£?Z> \zv^>if<Dm 

T©EHERTffHKl/fc. 
[0 0 4 0] *7cffitf*#4#tt&fMfi , r-6fc«>, -ftffi 

mcomm 3 Omm, 4g2 5mm(Djl»S, 9 2 5"CT 

&2 7, kfy^Rlttgl 0 8mm, «*S 9 mm©§Sifcffl 

-ywtzik. OWMiniU fit^J I S0~ 

l«©»*«:ftsjSbfc. MEE-y— #SC5iattlWi*ffl 
t\ tt§*»*©«-ftfcffi;£©»*&>&*«Wj&^SJ: 

«ft»tt»*ffVi. 1 0 7 ia$T*SLfcH3*flE£*# 

[0 0 4 1] ££>K, 9)mtt£fNrrS£fe, fig 7 0 
mm©A#>©^H«HiJSfTofc. JUIfcfrH:, Xft : S 
KH5 7, WS7 5~84mm/rev, IJtrMO 



(7) 

12 

iiSO. 0 2ram/r e v. ^JH>J* : ^TKiStefS 1 2 0 
l/mint*5. 3 0 0 0 +K ^;M£©IH 

a)wa«'fffii(i*tt<z)fts*«3 o o tfmetrt©*)©*, 
[0042] « i k. *a«K»©j«». ^^4iAn 

JKORS. &&X$, MnSOMcl/TCl^Si/i 
gtfc£»*ftS**-r. MnS©ft*ft@/Jlgifc<!:S 

¥S/2«P©JE®^|Bl©»a»riB€:3t®T5 0 0fST«» 
'o L, 0 0<@©Mn SfcOOvcggL 

*«ffi-r^<, M©CrM5EMPAT'ItL 
Ac EPMA©aH£*#tt, Sna«JE2 0Kv, k*-A 
gltfmT, tf— >#j£T1 tf-f> hfotzK) 6 
Omm/sfk'-A^llT, 7y tr>^*fTofe. 
CrfflV-^l*^, *&«©»«K:*tUT2/3£rF 

20 [0 0 4 3] «1 t*5^T, 38flflHD(!iA~IlP<!) 
-So M«D*3j;OC»«Ltt, L/D>1 4T*5ij«, « 

ir»*. jt^j©«aQ~siau«, li-rn t>0f^©Mn 
>ya©wB"j»w«kD, *^±ttAnji©a&s 

30 [0 0 44] 
[S2] 



«f# ra 2001-59565 (P200 1 -59565A) 



(8) 



13 



14 



<a 



52 



4q< 



• cm i 

CD 



S3 



Si 



A 

»h Kir 
i *R 
a ffi 



g: 

A 



A 



: 5 ; 

I CM » 



8 ! 



2 
A 



-10 



6B« 



r 

Si 

I 1 



18 



! e*S i 



£m ! 
cm i 

S? ! 

co* i 



i co < 



: S3 : 



8 



Si 



IS 



Si 



Lf5 I 

CO ( 



CM- 



CM 



IS 



CM* - 



SS • v < 

A 

£ ; 

m | 

A N 



co » 

cm[ 
to 

I 



CO 

iri 
CO 

I 



ifoJ < 
o 

S3 



esi i 



i • — * 

i CO I 

I 



8 : 



UK 



: Si 

-i 



CM j 

DO 
I 



C<1 



8 



cm 1 



air 

A 
I 



A 



H 



to « 



; co 



■ o 



CM 


CO 




tr> 


<£> 


t- 


oo 




O 




CM 


era 




tT5 


CO 


t— 


oo 


as o 




CM 


r-O 






CO 




CO 




O 




CM 


<T-5 






































— tjCN* 


CM 


CM 


CM 


S3 


CM 


CM 




CM 


CM 


CO 


CO 


CO 


CO 


3 



[0 0 4 5] t2i0, feflHTH:. n-5-e-y^> 

4f ii"rnt>. io7 -«& 

W*»3MEtt, 9 8kgf/mm2 {JLhT&ofc. fgBJ^JcDN 
o. 5, No. 6, No. 10, No. 16&<fctfN 

o. i 8 a. ^mmt^mm^x'<D^f^mxnm^ 

1 5 tfm«TT**CtJi»6, «R«l=W9J-r*ic:& 

1 0?^±©lf y^>^2£#i*N}£WU -ftfttfjg^ 

1 0 0kgf/mm2 £l±t)5:oT^*. 
[0 0 4 6] No. 3*5«fctfNo. 9 tt, WH"JC«ko 



n S SftTl^S it «>fc, eyfy^iM 

40 ffetti 07 |El£U:£fcoT^3. -ftfttfS^ 
3H^tt, 1 3 0kgf/mm2 j^i-pjfeo. ffi©56W«tifc^ 

[0 0 4 7] No. 13^&No. 1611 V. Ti, 

T, -»ffi*fft#»£J"j&«. 1 2 0kgf/m2 K±(tKt»« 
#3ftS-.£fcoTV>*. No. 1911 g«v3 7h 

so LTI/^. 



t 

<f B32001-59565 (P2001-59565A) 



IS 

[0 0 4 8] -2k tM&Wl&^TNo. 2 0~No. 
2 4. i5=ktf. No. 2 6~No. 2 7 H ^-ftlcDtf 
7f>^»^it)4x l 06 m ±9(4 

No. 2 5H S»#{g^8l«V£ffl^£:t><DT& 

te. 1 0? HHJU^^D, -«fttf^^«, 1 0 2 
kgf/mm2 £ift< &oTt^3. L-^U ^SiJttlHffi££ Zl 

[0 0 4 9] No. 2 7(1 •>3hf-->«< 1 

b' timfeommz. <o±^^tm,\z. ^±mxnm^ 
mz, tt±m\nmtiw&tz>&M\z. ^m<D%±- 

itS^jt^-tfy^^^tcMoT^-S. No. 2 8~N 

o. 3 0ii ^£m\nmtfmfe<nmw£<om^<D 

ffft^diD. 10? (Hl^icDtf^^^^ 

[0050] No. 3i(t ^©/3' £Ttin:m-f<£. 
mmmm&mbm\ no. 3211 a^ic-> 3 ^ 



(9) 

16 

n%k(DJLUv>N o . 1 9 \z it-<xmmm^±t < , 

[0 0 5 1] No. 3 3~No. 3 5 tt, ^^mXtl 
1^2/tmJ;l3»U«^l:*t5T, AhSO. 3/zm© 

io --yvmizftmz^vZtfZiCT. vyr>{fmmm 

[0 0 5 2] 

&*Mns©»jBftm*ffofcejB«5sn*iid:r, tr 
fflir»* itiMiiitt©/.hai«*fl:**?a-r 



F^-A(##) 3J030 BC03 CA10 

4K042 AA18 BA04 DA01 DA02 DA06 



